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EXECUTIVE SUMMARY 

 

Pursuant to paragraph 43 of the Administrative Order on Consent (AOC) with the United 

States Environmental Protection Agency (USEPA) in the matter of The Hartford Area 

Hydrocarbon Plume Site (Docket No. 7003-5-04-001), this report details the activities 

and presents the results of multi-phase extraction (MPE) pilot tests conducted within the 

Village of Hartford, Illinois (Hartford).  The tests, requested by the USEPA, were 

conducted on behalf of the Hartford Working Group (HWG) by Clayton Group Services, 

Inc. (Clayton) as part of the ongoing investigation activities to enhance petroleum 

hydrocarbon (hydrocarbon) recovery beneath Hartford.  Previous investigations have 

identified hydrocarbon, whether residual or free-phase in nature, underlying the majority 

of the northern half of Hartford.   

  

Multi-phase extraction refers to the use of two or more technologies that facilitate the 

removal of multiple phases of hydrocarbon from the subsurface simultaneously.  The 

hydrocarbon may exist as soil vapor, sorbed to the geologic materials, free-phase liquids 

floating on the groundwater, or as dissolved constituents within the groundwater.   

 

The purpose for conducting the pilot tests was to determine to what extent the MPE 

slurping technology, specifically, could enhance removal of previously identified FPH 

from the groundwater surface, as compared with skimmer pump technology tests 

previously conducted within Hartford.  In addition, the MPE tests provided information 

for the potential of using vacuum-enhanced recovery of hydrocarbons sorbed to the fine-

grained clay and silt materials that comprise the smear zone above the Main Sand.   The 

theory of the MPE pilot tests was to create a pressure gradient, via subsurface vacuum, to 

induce FPH to flow laterally into the well from the soil matrix where it has been trapped. 

The total smear zone thickness is approximately 10 feet near the two test locations. 
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The MPE pilot tests represented the third evaluation of remedial technology considered 

most appropriate for the Hartford Area Hydrocarbon Plume Site (Site).  Previously 

conducted pilot testing consisted of the above-mentioned skimmer pump technology and 

of soil vapor extraction (SVE) technology. 

 

The two MPE tests were conducted between May and July 2004 at two separate locations 

within Hartford.  The locations were chosen, as they were considered representative.  In 

general, MPE has been applicable in geologic settings where recoverable FPH has been 

trapped within a fine-grained matrix such as is generally encountered at the Site north of 

Date Street.  However, it has also been found to be more applicable to geologic settings 

with limited groundwater (which is not the nature of conditions at the Site).  Further, in 

Clayton’s opinion, based on previous pilot testing and the geologic conditions generally 

encountered to the south of Date Street, the application of soil vapor extraction (SVE) is 

anticipated to be as effective in the area south of Date Street.  Pertinent conclusions of 

the MPE activities are summarized below: 

 

• The MPE test results suggest that geology, not the remedial technology, is the 
controlling factor in regards to the removal of FPH from the water surface. 

 
• The fine-grained (clays and silts) smear zone exhibited a low permeability that is not 

favorable for vacuum-enhanced fluid recovery, even under high vacuums.  
Furthermore, high vacuums in the recovery wells lifted the water surface above the 
recovery well screen, resulting in a submerged screen interval that effectively sealed 
off the smear zone and therefore, eliminated the potential to induce vacuum/air flow 
from the target area.   

 
• Continuous removal of hydrocarbon and water directly off the surface of the 

groundwater via MPE did not increase the flow of FPH into the recovery well or any 
surrounding monitoring wells.  All hydrocarbon at both test locations was recovered 
in a vapor rather than a liquid phase. 

 
• Clayton calculated a TPH removal rate of 6.5 lbs/day or approximately 1 gallon/day 

at RW-4A and 3.4 lbs/day or approximately 0.5 gallons/day at RW-5.  It should be 
noted that these calculations use the highest influent air stream result to provide a 
comparison to conventional skimmer pump and SVE pilot tests, and it is likely that 
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the actual TPH removal rate is lower.  In comparison, skimmer pump tests at the 
Birch Street location (RW-3) recovered approximately 0.8 gallons/day and at the East 
Cherry Street location (RW-2) recovered approximately 33 gallons/day.  TPH 
removal rates during the SVE Pilot Test were as high as 526 lbs/day or approximately 
84 gallons/day.  

 
• Traditional SVE wells screened across the smear zone and terminated above the 

normal water surface level will be more effective than multi-phase extraction in 
reducing hydrocarbon trapped within the fine-grained soils.  
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1.0 INTRODUCTION/OBJECTIVE 

 

Pursuant to paragraph 43 of the Administrative Order on Consent (AOC) with the United 

States Environmental Protection Agency (USEPA) in the matter of The Hartford Area 

Hydrocarbon Plume Site (Docket No. 7003-5-04-001), this report details the activities 

completed as part of two multi-phase extraction (MPE) pilot tests conducted between 

May and July 2004 within the Village of Hartford, Illinois (Hartford).  Clayton Group 

Services, Inc. (Clayton) was retained by the Hartford Working Group (HWG) to 

complete these tests, upon the request of the USEPA, as part of the effort to determine 

the most effective and efficient technology available to remove free-phase hydrocarbons 

(FPH) from the surface of the water and to extract hydrocarbons from the clays and silts 

that comprise the smear zone.  Previous investigations by Clayton (2004a) and others 

have identified petroleum hydrocarbon (hydrocarbon), whether residual or free-phase in 

nature, underlying portions of the northern half of Hartford. 

 

The MPE tests were conducted at two representative locations (Figure 1-1) within 

Hartford.  The MPE pilot tests are the third evaluation of remedial technology under 

consideration for the Hartford Area Hydrocarbon Plume Site (Site).  The two locations 

are the same areas where Clayton recently completed FPH recovery tests using 

conventional specific-gravity skimmer pumps.  The findings of the skimmer pump tests 

were presented in the Clayton (2004b) report titled Free Phase Hydrocarbon Recovery 

Pilot Test Report.  Prior to the skimmer pump tests, Clayton conducted a soil vapor 

extraction pilot test at the East Birch Street location, with the results presented in the 

Clayton (2004c) report titled Detonation Flame Arrestor Element Replacement & Soil 

Vapor Extraction Test.  

 

The MPE pilot test locations were believed to be representative of the northern portions 

of Hartford, generally north of Date Street, which have a large, fine-grained smear zone.  

The smear zone within the southern portions of Hartford, generally south of Date Street, 
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consists of less fine-grained materials and more coarse-grained materials (sand).  High 

vacuums typically generated by MPE technology should not be necessary to reduce 

trapped residual hydrocarbon within the coarse-grained smear zone.  Therefore, the MPE 

tests were limited to the northern portions of Hartford, north of Date Street. 

 

1.1  PRINCIPAL TEST THEORY 

 

When the water surface naturally rises, the hydrocarbon at the surface may infiltrate the 

overlying fine-grained soils.  As the water surface naturally retreats, hydrocarbon may 

remain “trapped” within these fine-grained materials, resulting in a hydrocarbon smear 

zone.     

 

Where enhanced FPH and smear zone hydrocarbon recovery from a fine-grained matrix 

is the primary goal, MPE may be applied.  An MPE system is configured to maximize 

hydrocarbon recovery, minimize groundwater recovery, and extract soil vapor at low-to-

medium rates to enhance recovery of FPH from fine-grained materials.  This MPE 

configuration is often referred to as “slurping.”  Slurping is used to describe the air 

entrainment and aerodynamic dragging action that lifts the fluids to the surface (Naval 

Facilities Engineering Service enter, 1998). 

 

The MPE slurping configuration uses vacuum-enhanced fluid recovery by applying a 

negative pressure to a well, which is intended to increase the flow of product/liquid into 

the well.  The negative pressure is applied to the target zone (i.e., FPH-containing zone) 

via a high vacuum liquid ring pump or dry claw vacuum pump capable of producing 

negative pressures (vacuum) of up to 22 inches of mercury.  This vacuum can be focused 

to recover FPH from the surface of the groundwater by inserting a tube (“stinger pipe”) 

within the extraction well.  The stinger pipe (with a 45° bottom cut) is positioned so the 

end of the pipe contacts the FPH floating on the groundwater.  The stinger pipe is 
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designed with flexible piping so the depth can be manually adjusted when 

groundwater/free product elevation changes.  

 

The pressure gradient created in the subsurface by the high vacuum pump results in a 

suction-type force on the FPH and is intended to also pull the hydrocarbon laterally 

through the subsurface.  The application of the negative pressure within the well can be 

expected to improve recovery rates by increasing both FPH transmissivity and hydraulic 

gradient.  The transmissivity is increased due to the decrease in pressure head on the 

aquifer within the zone of influence.  Hydraulic gradient is increased much the same way 

as if the water surface had been depressed from pumping below the water surface, except 

the cone of depression is replaced with a zone of reduced pressure around the well.  The 

result is that fluids will flow into the well horizontally across this pressure gradient, 

rather than into the well via a gravity gradient (i.e., depression cone).  Because very little 

drawdown occurs in the well, potential smearing of FPH is minimized relative to 

traditional drawdown technologies. 

 

MPE, with vacuum-enhanced pumping, has been found to increase removal of 

hydrocarbons when used to remediate some petroleum hydrocarbon-impacted sites with 

fine-grained matrices (Naval Facilities Engineering Service Center, 1998 [Beckett and 

Huntley, 1998; Parker 1996; Reisinger et al., 1993]).  Using model simulations, Beckett 

and Huntley (1998) demonstrated a recovery increase of nearly 100% when a vacuum 

was applied to the wellhead.  Mathematical models comparing drawdown to slurping 

(Parker, 1996) have predicted that the FPH removal rate would be three times as fast 

when using slurping.  In field operations at 16 sites, slurping technology increased the 

light non-aqueous phase liquid (LNAPL) recovery rate by 4 times over that of drawdown 

pumping and 7 times over that of conventional skimming (Batelle, 1997). 

 

A drawing showing a generalized schematic of the MPE Pilot Test set-up is provided in 

Figure 1-2. 
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2.0 PILOT TEST LOCATIONS 

 

2.1 GEOLOGIC CONDITIONS 

 

The layout of each test location is provided in Figure 2-1 (East Birch Street Test 

Location) and Figure 2-2 (East Cherry Street Test Location).  The primary findings of 

soil borings at these areas indicate the presence of an alluvial veneer of silts and clays 

overlying the areally extensive Main Sand.  The alluvial silts and clays generally extend 

to approximately 31 to 34 feet below ground surface (bgs) at the East Birch Street 

location and approximately 29 to 30 feet bgs at the East Cherry Street location.  The 

upper 9 to 18 feet of these alluvial deposits consists of relatively impermeable silty clays. 

Within the alluvial deposits below these clays, more permeable strata (e.g., North Olive 

and Rand stratum) are found.  The more permeable strata exhibit spatial variability, 

ranging from sandy silt, silt with sand or clayey silts with sand.  The deeper, more 

permeable stratum was generally separated from the Main Sand by a relatively thin lean 

clay or silty clay layer approximately 2 to 6 feet in thickness.  The total smear zone 

thickness is approximately 10 feet near the two test locations.  Generalized cross sections 

of these areas are presented in Figure 2-3 (East Birch Street test location) and Figure 2-4 

(East Cherry Street test location). 

 

2.2 WELLS AND EQUIPMENT INSTALLATION 

 

An Illinois Environmental Protection Agency (Illinois EPA) Bureau of Air  “Joint 

Construction and Operating Permit” was issued for the performance of the MPE pilot 

tests  (Illinois EPA permit No. 119050AAS).  All test activities were conducted within 

the specifications and guidelines of this permit.  The Illinois EPA air permit for the test 

has been provided in Appendix A.  
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As previously stated, the MPE pilot tests were conducted at two locations within Hartford 

(Figure 1-1).  The first test was completed at RW-4A (this well replaces RW-4) within a 

vacant gravel lot (owned by Premcor Refining Group) located at the southeast corner of 

East Birch Street and North Market Street.  The second pilot test was completed at RW-5 

located in a vacant grassy lot (also owned by Premcor) at the southwest corner of North 

Olive Street and East Cherry Street.  The MPE wells were installed in each of the test 

locations to remove FPH from the surface of the water and to extract air/vapors from the 

fine-grained materials (clays and silts) that comprise the smear zone.  Vacuum 

monitoring probes were used to measure subsurface vacuum responses generated at select 

radial distances from the new MPE extraction wells.  The locations of the MPE 

extraction wells and vacuum monitoring probes have been provided in Figures 2-1 and 

2-2. 

 

The extraction wells were constructed of 4-inch inside diameter (ID), Schedule 40 

polyvinyl chloride (PVC) well screen (0.020-inch slot) and riser pipe.  The total well 

depth and screening interval was determined based on a review of historic water depths 

within Hartford.  It was the intent of the well construction to have several feet of screen 

above the static water surface to allow for the previously described “suction-type force” 

to be placed on the clays and silts of the smear zone and to “pull” hydrocarbon laterally 

through this material into the well.  At each location, the screen was situated to intersect 

the average water surface depth (~33 feet below ground surface [bgs]) and the overlying 

smear zone (to 20 feet bgs).  For this reason, the MPE wells were installed with a 20 or 

25-foot screen situated between 19 and 44 feet bgs.  The boring logs for these MPE wells 

have been provided in Appendix B. 

 

The vacuum monitoring probes (MP-6S through MP-9S, and MP-6D through MP-9D) at 

the East Birch Street location (RW-4A) consisted of 1-inch ID, Schedule 40, PVC screen 

(0.010-inch slot).  The monitoring probes were previously installed by Clayton (2004c) 

as part of an earlier SVE pilot test and existed in sets of “nests” situated at select radial 
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distances from the extraction well (Figure 2-1).  Each nest consisted of two distinct 

subsurface monitoring points (screened intervals).  The purpose of the probe nests was to 

measure vacuum within two distinct subsurface units.  The screened intervals of the 

probes were situated to correspond with the deeper (Main Sand) unit and the overlying 

(fine-grained clays/silts) alluvial material. The shallow probes were constructed with 

screened intervals between 5 to 10 feet bgs.  Screened intervals for the deep probes were 

between 17 to 27 feet bgs. 

 

For the East Cherry Street MPE test (RW-5), four new vacuum monitoring probes 

(MP-25 through and MP-28) were installed to allow for collection of subsurface vacuum 

measurement readings throughout the test.  These vacuum monitoring probes were 

constructed using 2-inch ID, Schedule 40, PVC screen (0.010-inch slot).  The probes 

were screened from approximately 14 to 29 feet bgs (above the top of the Main Sand).   

Shallow probes were not installed as part of the East Cherry Street MPE test (RW-5) 

because shallow vacuum influence was not observed in similar fine-grained soils during 

the East Birch Street MPE (RW-4A) test or during the SVE pilot test at HSVE-1, also at 

East Birch Street (Clayton 2004c).  The boring logs and well completion reports for the 

vacuum monitoring probes at each test location are provided in Appendix C-1. 

 

In addition, at both test locations, monitoring wells were installed at select radial 

distances from each MPE well to measure FPH thickness (if present) and water level 

throughout the tests (Figures 2-1 and 2-2).  The monitoring wells were screened similar 

to the MPE wells (with a screen interval between 20 and 40 feet bgs).  The boring logs 

and well completion reports for the monitoring wells are provided in Appendix C-2.  A 

pressure transducer was installed below the water level within each monitoring well to 

allow for automatic recording of water levels changes at select intervals (every 2 minutes 

for the East Birch Street test, and every 15 minutes for the East Cherry Street test).  The 

data collected from these transducers provided information regarding the MPE test on the 
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water level.  FPH thickness readings (if present) were manually collected from each 

monitoring well using an oil/water interface probe.  

 

The tests were conducted using a mobile trailer-mounted MPE module that included a 

7.5 horsepower (hp) explosion-proof motor with a three-phase dry claw vacuum pump 

capable of achieving 165 scfm at 24 inches of Hg.  The performance specifications and 

curve for the blower are provided in Appendix D.  The MPE module included a 50-gallon 

water trap/knock out with demister/filter, an exhaust silencer, and a manual air dilution 

valve (ADV).  The ADV controlled flow rates/vacuums at the extraction well by 

introducing ambient air into the air stream.  Additional process control features such as 

float switches, flow gauges, and vacuum relief valves were integrated within the MPE 

module to optimize pump performance. 

 

For each of the tests, the MPE module was situated adjacent to extraction well.  The top 

of each extraction well was then connected to the inlet of the MPE module using 1-inch 

ID, high-vacuum, flexible PVC hose.  A 20-foot length of 0.5-inch ID PVC stinger pipe 

was placed within each well and secured to the well cap via a rubber Fernco coupling and 

reducer fitting.  Prior to placement within the well, the stinger pipe was fitted through the 

well cap equipped with a 0.5-inch hole to allow the stinger pipe to penetrate.  The stinger 

pipe was locked into position using clamps and rubber bushings to prevent air intrusion 

and potential vacuum loss.  The well cap was also retrofitted with an air inlet port to 

provide for manual control of vacuum generated within the well. 

 

The MPE module exhaust was routed through an electrically heated catalytic oxidizer 

capable of providing 99% hydrocarbon destruction efficiency.  The oxidizer was 

equipped with a real time temperature LED readout, and a strip chart recorder to 

continually plot the catalyst temperature and oxidizer efficiency.  The oxidizer and the 

MPE module were interlocked to ensure shutdown of the MPE module if the oxidizer 

catalyst center temperatures dropped below 1,050°F. 
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Liquids recovered during the tests were routed to a 5,000-gallon aboveground storage 

tank (AST) provided with secondary containment.  The AST was equipped with a 

high-level float switch and was interlocked with the MPE module and oxidizer to shut 

down the test given a “tank full” condition.  The MPE module and oxidizer could only be 

manually restarted once the AST was emptied and the “tank full” condition was reset.  

Figure 1-2 shows a generalized schematic of the MPE pilot test set-up. 
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3.0 PILOT TEST OPERATION 

 

The MPE pilot test was conducted until it was determined that sufficient and appropriate 

data were collected to enable an evaluation of the effectiveness of this technology for 

hydrocarbon recovery within Hartford.  At the East Birch Street location the test was 

begun on May 17, 2004 at RW-4.  At test startup, it was realized that the well screen of 

RW-4 was plugged.  Therefore, the test equipment was switched to RW-3 (recovery well 

installed in the 1990’s for which no well construction information is available).  The test 

continued at RW-3 until June 7, 2004 at which time a new recovery well (RW-4A) was 

installed.  The test resumed at RW-4A on June 11, 2004 and continued until June 30, 

2004.  The East Cherry Street test (RW-5) was conducted for a shorter period of 19 days 

(July 12 to 30, 2004) due to similar results as those obtained from the East Birch Street 

test. 

 

At each location, FPH product skimming was suspended approximately 30 days prior to 

beginning the MPE test.  This allowed the FPH thickness in the recovery wells to 

equilibrate to static conditions similar to those observed before the FPH skimmer tests.  

 

Prior to the test initiation, the MPE module was operated with the ADV completely open 

to evaluate the operation of the equipment and perform any necessary maintenance prior 

to initiating the test.  During this time, all flow, pressure, and temperature gauges were 

calibrated.   

 

In order to establish baseline subsurface pressure data, pressure readings were collected 

from all of the subsurface vacuum monitoring probes prior to the start of each test.  None 

of the vacuum monitoring probes exhibited pressure readings above/below 0.0 inches of 

water column (W.C.).  In addition, the pressure transducers placed in the monitoring 

wells were set to collect automatic water level readings several hours before the start of 

each test.  
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The slurping was started to initially remove all FPH from the extraction well.  This was 

accomplished by placing the end of the stinger pipe within the extraction well at the 

surface of the static liquid level.  The end of the stinger pipe was cut to leave a 45-degree 

angle on the pipe.  Only the tip of the pipe (top part of the angle) was set in the 

hydrocarbon, with the remaining portion open to air to create a vacuum within the well 

and on the surrounding clays and silts of the smear zone.  At this same time, an oil/water 

interface probe was placed within the well to monitor hydrocarbon thickness and water 

levels.   

 

The influent air stream passed through a knockout vessel to separate vapor and liquids.  

Liquids were “knocked-out” from the influent air stream and stored within the knockout 

vessel.  When the vessel became full, the liquids were automatically pumped (via a 

transfer pump) to the adjacent AST.  Due to the slow influent recovery rate of actual FPH 

(and therefore the subsequent period required to fill the knockout pot) and given the 

cyclonic action of the air stream within the knockout vessel, the FPH was being 

volatilized before it could accumulate within the knockout pot. 

 

The dry air stream exited the knockout vessel and was continually scanned using a 

Photovac photoionization detector (PID) equipped with a 10.6 electron volt (eV) probe.  

The PID, calibrated to an isobutylene standard, measures total concentrations of organic 

vapors.  The PID cannot identify or quantify specific components.  The PID was 

programmed to record air stream hydrocarbon concentrations (ppmv) every 15 minutes 

throughout the test.  The PID also provided visual real time readings (every 3 seconds) of 

the influent air stream hydrocarbon concentration throughout the test.   

 

Once all FPH had been removed from the well, the vacuum within the well was increased 

(by incrementally closing the ADV and well cap vent port) to try and “pull” 

(vacuum-enhanced recovery)  hydrocarbon out of the smear zone materials (clays and 

silts) into the well.  At this same time, an oil/water interface probe was utilized to 
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determine if hydrocarbon was being “pulled” into the well (and if so, at what rate) and to 

determine what effect the increase in well vacuum was having on water levels (within the 

well).  It was imperative to keep the water levels below the top of the screen interval in 

order to allow for a zone of reduced pressure to occur within the smear zone.  Vacuum 

response readings were periodically recorded at each vacuum monitoring probe to 

measure for the presence of a vacuum within the subsurface materials. 

 

Air samples were also periodically collected from the exhaust air stream (prior to 

oxidizer) using 1-liter tedlar bags.  At the same time, influent airflow rates, exhaust 

airflow rates, and wellhead vacuum readings were recorded.  The tedlar bag samples 

were submitted to Columbia Analytical Services, Inc. in Simi Valley, California for 

United States Environmental Protection Agency (USEPA) Method TO-3 (total petroleum 

hydrocarbons [TPH] as gasoline) and methane.  The samples were shipped overnight 

delivery and the laboratory analyzed the samples within 24 hours. 

   

Following completion of this vacuum-enhanced FPH recovery portion of the test, the 

well cap air inlet port was opened to reduce vacuum within the well.  However, the ADV 

remained partially closed to provide for a vacuum to exist at the tip of the stinger pipe.  

This action resulted in a skimming of liquids from the surface of the water without 

generating any significant vacuum within the well itself.  The intent here was to pull FPH 

into the well along the water surface.  The vacuum within the stinger pipe was strictly 

used to lift the hydrocarbon/water to the surface and not to “pull” hydrocarbon from the 

smear zone.   
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4.0 DATA COLLECTION 

 

The operating parameters of the MPE module and select field test parameters were 

measured at regular intervals during each test.  The operating parameters of the MPE 

module and the field test parameters measured are listed below: 

 

• Vacuum at the extraction well. 
 
• Vacuum at the inlet to the vapor/liquid separator. 
 
• Airflow rate on the dilution air at wellhead. 
 
• Airflow rate downstream of the vapor/liquid separator. 
 
• Relative organic vapor concentration of the exhaust air stream (after vapor/liquid 

separation). 
 
• Airflow rate and temperature of the exhaust air stream from blower. 
 
• Temperature of the exhaust air stream across and after the catalytic oxidizer. 
 
• Groundwater elevation response at each piezometer (via pressure transducers and 

datalogger). 
 
• Volume of water/product separated from vapor phase. 
 
• Depth to water and product in both test well and piezometers prior to step test. 
 
• Depth to water and product in both test well and piezometers periodically throughout 

the test and immediately following the step test. 
 
• Vacuum response at each vacuum monitoring probe. 

 

The total influent airflow rate was measured to determine the potential subsurface airflow 

conditions at the extraction well.  This velocity was measured using a pitot tube 

connected to a Magnehelic gauge to measure differential pressure.  The airflow velocity 
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was then converted to a standard airflow rate based on the cross-sectional area of the 

process pipe and a standard air density of 0.075 lbs/ft3.   

 

The vacuum, total (exhaust) airflow rate, and exhaust temperature at the MPE unit were 

measured to determine the performance of the blower relative to the subsurface soils and 

extraction well design, the airflow loss between the extraction well and inlet of the MPE 

unit, and the overall operating system performance.  The airflow velocity of the exhaust 

air stream was measured using a pitot tube connected to a Magnehelic gauge to measure 

differential pressure (as previously described with the influent airflow rate).  The vacuum 

was measured directly using a vacuum gauge tapped into the water trap (post ADV) of 

the MPE unit.   

 

The vacuum response was measured at each vapor monitoring probe to determine the 

vacuum distribution or radius of influence (ROI) of the extraction well.  The vacuum 

levels were measured using Magnehelic negative pressure gauges attached to the top of 

each monitoring probe with a quick-connect air lock fitting.  The accuracy of the vacuum 

gauges is approximately ± 0.02 inches of W.C. 
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5.0 MPE PILOT TEST RESULTS 

 

Performance data collected from the MPE module, field test measurements, and 

analytical results of the air samples were evaluated during and following the completion 

of the pilot tests.  The data generated during the pilot test provided a basis of comparison 

between conventional skimming pumps and vacuum-enhanced pumping technologies for 

hydrocarbon recovery within Hartford.  A summary of operational parameters is provided 

in Tables 5-1 (East Birch Street test location) and 5-2 (East Cherry Street test location). 

 

5.1 EXTRACTION WELL VACUUM/WATER LEVEL 

 

The relationship between vacuums measured within the extraction wells and the 

corresponding water level within the well turned out to be the critical data point of these 

tests.  High vacuums (8 to 20 inch Hg) within the extraction well (at relatively low 

airflow rates of 10 to 20 cfm), resulted in lifting the water column above the well screen 

and sealing off any potential for airflow/vacuum production within the smear zone.  

These high vacuums were generated as a result of the fine-grained nature of the clays and 

silts that comprise the smear zone and the rise of the water level in the more permeable 

unit.   

 

5.2 MONITORING WELL HYDROCARBON THICKNESS AND WATER 
LEVEL 

 

At no period during either of the MPE tests were there recognizable trends or indications 

of FPH being pulled toward the extraction well.  The presence and thickness of FPH 

within the surrounding monitoring wells appeared to be random and localized.  The 

activities of these tests did not produce any increase in hydrocarbon thickness in either of 

the extraction wells themselves or the surrounding monitoring wells.  Changes in FPH 

thickness within the surrounding monitoring wells during the tests was believed to be a 
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result of fluctuating water surface rather than a result of the test itself (Figures 5-1 

through 5-9).  In fact, only one monitoring well (HMW-33), which had no product prior 

to the test, exhibited accumulation of product during this test.  Since the other wells in 

closer vicinity to the extraction well exhibited no product at all, the increase of 

hydrocarbon thickness within this well was believed to be unrelated to the test and may 

have been a function of the increase in water surface elevations observed during the test 

(and precipitation events during the East Birch Street test).  

 

5.3 VACUUM RESPONSE AND RADIUS OF INFLUENCE (ROI) 

 

The vacuum response at each vacuum monitoring probe was recorded to determine the 

vacuum distribution in the subsurface soils and ROI during various test conditions 

(especially the vacuum-enhanced portions of the test).  The effective ROI is defined in 

the literature as the distance at which air is advectively drawn towards the extraction well 

at a rate that will effectively remove contaminants from the soil.  The steady-state 

vacuum response measurements at the vacuum monitoring probes under the various test 

conditions are listed in Table 5-1 (East Birch Street test location) and Table 5-2 (East 

Cherry Street test location).   

 

Vacuum readings (≥ 0.1 in. W.C.) were not detected in any of the monitoring probe 

locations during either test.  The lack of vacuum response within these probes is a direct 

result of the previously described relationship between the well vacuum and the 

corresponding water column in the well. 

 

5.4 AIR SAMPLE ANALYTICAL RESULTS 

 

To quantify the removal of specific volatile organic compounds (VOCs) from the soils 

during the pilot test, air samples were collected from the exhaust air stream (prior to 

oxidizer) using 1-liter tedlar bags.  At this same time, influent airflow rates, exhaust 
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airflow rates, and wellhead vacuum readings were recorded.  The tedlar bag samples 

were submitted to Columbia Analytical Services for USEPA Method TO-3 (TPH as 

gasoline) and methane.  Table 5-3 provides a summary of the air sample analytical 

results. 

 

5.5 HYDROCARBON EXTRACTION RATES 

 

The removal rate of TPH (in lbs TPH/day) during the MPE pilot test was calculated from 

the TPH concentration (ppmv) detected in an inlet air stream sample (tedlar bag 

samples).   

The TPH removal rate Rr (in lbs/day) was determined using the following calculation: 

 

Rr = Cv x Qs (where Cv is the known concentration of TPH in the air sample and 
Qs is the measured influent air stream flow rate at the time the sample was 
collected) 
 
To calculate the removal rate (Rr) in lbs/day, the concentration and the flow rate 
were multiplied by the molecular weight of gasoline (66 lbs./lbs.-mole) and a 
constant to convert the concentration into pounds per day as follows: 
 
Rr = Cv x Qs  x MWgasoline x 1.581 x 10-7 

 
Where the constant has units of [(lbs.-mole min)/ft3 ppm-v hr)] and was derived 
as follows: 
 
(1/10-6 ppm-v) x (60 min/1 hr) x (1 lb-mole/379.5 ft3) = 1.581 x 10-7 

 

Using the above-referenced calculations and the highest influent air stream laboratory 

analytical result, a TPH removal rate was calculated.  At RW-4A the average flow rate 

was approximately 60 ft3/min and the highest TPH analytical result was 430 ppmV.  

Using these values, the calculated removal rate at RW-4A is 0.27 lbs/hour or 6.5 lbs/day. 

At RW-5 the average flow rate was approximately 85 ft3/min and the highest TPH 

analytical result was 160 ppmV.  Using these values, the calculated removal rate at RW-5 

is 0.14 lbs/hour or 3.4 lbs/day.  A hand calculation of the TPH removal rate at RW-4A is 
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presented in Appendix E.  The laboratory reports for the air samples are included in 

Appendix F with a summary of the analytical results presented in Table 5-3. 

 

It should be noted that these calculations use the highest influent air stream result to 

provide a conservative comparison to conventional skimmer pump and SVE pilot tests, 

and it is likely that the actual TPH removal rate is lower.  A rough conversion of the TPH 

removal rate in lbs/day to gallons/day assumes that there are 6.25 lbs of gasoline in a 

gallon of gasoline.  This yields a removal rate of approximately 1 gallon/day at RW-4A 

and approximately 0.5 gallons/day at RW-5.  The test was run for 40 days at RW-4A.  

Therefore, approximately 40 gallons of gasoline was removed during the test at RW-4A.  

The test ran for 19 days at RW-5.  Therefore, approximately 9.5 gallons of gasoline was 

removed during the test at RW-5. 
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6.0 SUMMARY OF RESULTS 

 

Evaluation of the MPE pilot test data generated the following conclusions: 

 

• The MPE test results suggest that geology, not the remedial technology, is the 
controlling factor in regards to the removal of FPH from the water surface.  The MPE 
test results suggest that the majority of hydrocarbon within the subsurface exists as 
hydrocarbon trapped in the fine-grained materials of the smear zone. The presence 
and thickness of FPH within monitoring wells appears to be a function of a variety of 
factors including a fluctuating water surface and the presence of hydrocarbon trapped 
in the smear zone.  It appears that under normal conditions, the adsorbed hydrocarbon 
remains within the fine-grained clays and silts and can flow freely into monitoring/ 
recovery wells only when rising water levels physically displace the hydrocarbon.   

 
• Continuous removal of hydrocarbon and water directly off the surface of the 

groundwater via MPE did not increase the flow of FPH into the recovery wells or any 
surrounding monitoring wells.  All of the hydrocarbon at both test locations was 
recovered in a vapor rather than a liquid phase. 

 
• The fine-grained (clays and silts) smear zone exhibited a low permeability that is not 

favorable for vacuum-enhanced fluid recovery, even under high vacuums.  
Furthermore, high vacuums in the recovery wells raised the water surface above the 
recovery well screen (due to the soil permeability), resulting in a submerged screen 
interval that effectively sealed off the smear zone and therefore, eliminated the 
potential to induce vacuum/air flow from the target area.  This occurred despite 
screen placement from approximately 19 to 44 feet bgs at each test location where the 
water surface has been at a depth of approximately 30 feet bgs.  Therefore, the MPE 
pilot tests indicated that creating a pressure gradient (via subsurface vacuum) to 
induce hydrocarbon to flow laterally into the well was not possible due to the 
geologic conditions. 

 
• Clayton calculated a TPH removal rate of 6.5 lbs/day or approximately 1 gallon/day 

at RW-4A and 3.4 lbs/day or approximately 0.5 gallons/day at RW-5.  It should be 
noted that these calculations use the highest influent air stream result to provide a 
comparison to conventional skimmer pump and SVE pilot tests, and it is likely that 
the actual TPH removal rate is lower.  In comparison, skimmer pump tests at the 
Birch Street location (RW-3) recovered approximately 0.8 gallons/day and at the East 
Cherry Street location (RW-2) recovered approximately 33 gallons/day.  TPH 
removal rates during the SVE Pilot Test were as high as 526 lbs/day or approximately 
84 gallons/day. 
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• Traditional SVE wells screened across the smear zone and terminated above the 
normal water surface level will be more effective than multi-phase extraction in 
reducing hydrocarbon trapped within the fine-grained soils. 
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Figure 5-9: Hartford Working Group MPE Pilot Test -
Monitoring Well HMW-34
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Figure 5-8: Hartford Working Group MPE Pilot Test -
Recovery Well RW-2
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Figure 5-7:  HMW-35 Transducer Water Level Data
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Figure 5-6:  HMW-34 Transducer Water Level Data
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Figure 5-5: Hartford Working Group MPE Pilot Test -
Monitoring Well HMW-8
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Figure 5-4: Hartford Working Group MPE Pilot Test -
Monitoring Well HMW-22
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Figure 5-3: Hartford Working Group MPE Pilot Test -
Monitoring Well HMW-33
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Figure 5-2:  HMW-31 Transducer Water Level Data
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Figure 5-1:  HMW-30 Transducer Water Level Data
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TABLE  5-3
Summary of Air Analytical Results

The Hartford Working Group / Hartford, Illinois

TPH Methane
ppmV ppmV

06/02/04 Effluent #1 RW-3 21 NA

06/07/04 Exhaust #2 RW-3 42 25

06/17/04 Exhaust #3 RW-4A 250 47

06/23/04 Exhaust #4 RW-4A 430 46

07/15/04 Exhaust #5 RW-5 160 20

07/23/04 Exhaust #6 RW-5 40 15

07/29/04 Exhaust #7 RW-5 53 16

NOTES:

TPH  =  Total Petroleum Hydrocarbons as Gasoline
ppmV  =  parts per million - Volume
NA  =  Not Analyzed

Well LocationDate Sampled

MPE Pilot Test

Sample ID

15-03095.13ta019 ROI MPE Pilot Test / 8/26/2004 / BKM/BRS Page 1 of 1 CLAYTON GROUP SERVICES, INC.



TABLE  5-2
 Summary of Operational Parameters

The Hartford Working Group / Hartford, Illinois

7/13/04 (pre-test) 0.00 0 0.00 0.00 0.00 0.00

7/14/2004 53.20 10 0.03 0.03 0.00 0.00

7/15/2003 66.50 5 0.13 0.13 0.01 0.00

7/16/2004 66.50 5 0.12 0.15 0.02 0.00

7/19/2004 126.35 5 0.04 0.05 0.00 0.00

7/20/2004 126.35 10 0.02 0.04 0.00 0.00

7/21/2004 152.95 5 0.01 0.03 0.00 0.00

7/22/2004 152.95 5 0.03 0.04 0.00 0.00

7/23/2004 152.95 5 0.03 0.05 0.00 0.00

7/26/2004 152.95 2 0.00 0.00 0.00 0.00

7/27/2004 159.60 8 0.00 0.00 0.00 0.00

7/28/2004 246.05 12 0.00 0.02 0.00 0.00

7/29/2004 246.05 12 0.00 0.03 0.00 0.00

NOTES: in. WC = inches water column

Wellhead          
Flow Rate        

(scfm)
Date

MPE Test Location - Cherry Street (RW-5)

Vacuum Response (in. WC)

MP-25 MP-26 MP-27 MP-28

Wellhead          
Vacuum           
(in. WC)

15-03095.13ta016 ROI MPE Pilot Test / 8/25/2004 / BKM/BRS Page 1 of 1 CLAYTON GROUP SERVICES, INC.



TABLE  5-1
 Summary of Operational Parameters

The Hartford Working Group / Hartford, Illinois

5/17/2004 RW-3 0.00 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/18/2004 RW-3 113.05 25 NM NM NM NM NM NM NM NM NM NM

5/19/2004 RW-3 199.50 12 NM NM NM NM NM NM NM NM NM NM

5/20/2004 RW-3 212.80 20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/21/2004 RW-3 219.45 17 NM NM NM NM NM NM NM NM NM NM

5/24/2004 RW-3 192.85 14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/25/2004 RW-3 192.85 13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/26/2004 RW-3 186.20 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5/27/2004 RW-3 93.10 20 NM NM NM NM NM NM NM NM NM NM

5/28/2004 RW-3 206.15 10 NM NM NM NM NM NM NM NM NM NM

6/1/2004 RW-3 199.50 20 NM NM NM NM NM NM NM NM NM NM

6/2/2004 RW-3 172.90 16 NM NM NM NM NM NM NM NM NM NM

6/3/2004 RW-3 186.20 12 NM NM NM NM NM NM NM NM NM NM

6/4/2004 RW-3 192.85 10 NM NM NM NM NM NM NM NM NM NM

6/7/2004 RW-3 219.45 9 NM NM NM NM NM NM NM NM NM NM

6/11/2004 RW-4A 226.10 40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/14/2004 RW-4A 232.75 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/15/2004 RW-4A 172.90 30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/16/2004 RW-4A 192.85 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/17/2004 RW-4A 93.10 20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/18/2004 RW-4A 192.85 22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/21/2004 RW-4A 199.50 19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

6/22/2004 RW-4A 212.80 11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Date

MPE Test Location - Birch Street (RW-3 and RW-4A)

Vacuum Response (in. WC)

MP-5D MP-7S MP-9D MP-9S

Wellhead          
Vacuum           
(in. WC) MP-7D MP-8D MP-8S

Well        
Location

Wellhead          
Flow Rate        

(scfm) MP-5S MP-6D MP-6S
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TABLE  5-1
 Summary of Operational Parameters

The Hartford Working Group / Hartford, Illinois

Date

MPE Test Location - Birch Street (RW-3 and RW-4A)

Vacuum Response (in. WC)

MP-5D MP-7S MP-9D MP-9S

Wellhead          
Vacuum           
(in. WC) MP-7D MP-8D MP-8S

Well        
Location

Wellhead          
Flow Rate        

(scfm) MP-5S MP-6D MP-6S

6/23/2004 RW-4A 226.10 5 NM NM NM NM NM NM NM NM NM NM

6/24/2004 RW-4A 212.80 9 NM NM NM NM NM NM NM NM NM NM

6/25/2004 RW-4A 186.20 9 NM NM NM NM NM NM NM NM NM NM

6/28/2004 RW-4A 226.10 9 NM NM NM NM NM NM NM NM NM NM

6/29/2004 RW-4A 192.85 11 NM NM NM NM NM NM NM NM NM NM

6/30/2004 RW-4A 212.80 11 NM NM NM NM NM NM NM NM NM NM

NOTES: in. WC = inches water column
NM = Not measured

15-03095.13ta018 ROI MPE Pilot Test_RW4A / 8/25/2004 / BKM/BRS Page 2 of 2 CLAYTON GROUP SERVICES, INC.

















15-03095.13-001RW-4 RW-4 Hartford Working Group

8 feet south of RW-3 791171.80 N, 2317089.38 E

Phillips Environmental Services J. Bignall J. Campbell

Hollow Stem Auger 23.4' to 43.4' bgs MMW

NA PVC/0.020" 3/15/04

10.25" Flushmount 1330

429.65' MSL 430.38' MSL 3/18/04

4"/PVC/22.7' NA 920

FILL (0.0'-1.0')
Gravel, light gray, moist
CLAYEY SILT (0.5'-4.0') ML
Gray, moist, trace organics, 
cohesive, soft, low plasticity, very 
strong odor

SILTY CLAY (4.0'-12.0') CL
Gray, moist, cohesive, stiff, 
medium to high plasticity, slight 
odor

SILTY SAND (12.0'-13.0') SM
Gray, very moist, fine grained, 
very soft, very strong odor
SILT (13.0'-13.5') ML
Dark gray, wet, cohesive, soft, 
petroleumsheen
SILTY CLAY (13.5'-22.0') CL
Gray, moist, brown mottles, 
cohesive, stiff, medium plasticity

Some fine sand at 8.0' 

Very soft at 16.0' 
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 3
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RW-4RW-4 15-03095.13-001 Hartford Working Group

SANDY SILT (22.0'-23.5') ML
Gray, wet, fine grained, cohesive, 
very soft, strong odors, petroleum 
sheen
CLAYEY SILT (23.5'-24.5') ML
Gray, moist, cohesive, low 
plasticity, some odor
SILTY SAND (24.5'-28.0') SM
Gray, moist, fine grained, well 
sorted, cohesive, no plasticity, 
strong odor

SILTY CLAY (28.0'-34.0') CL
Gray, moist, cohesive, stiff, 
medium plasticity

SAND (34.0'-40.0') SP
Gray, wet, fine to medium 
grained, well sorted, loose, strong 
odor

Wood at 33.5'
Very soft and wet at 34.0' 
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RW-4RW-4 15-03095.13-001 Hartford Working Group

NO RECOVERY (40.0'-44.0')

SAND (44.0'-46.0') SP
Gray, wet, fine to medium 
grained, loose, well sorted, strong 
odor

End of Boring at 46.0'
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15-03095.13-001RW-4A RW-4A Hartford Working Group

SEC of Market St. and Birch St., Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 19.1' to 44.1' bgs MMW

27.4 ft BGS PVC/0.020" 06/08/04

12" 0700

06/08/04

4"/PVC/19.1' NA 1745

FILL (0.0'-1.0')
Gravel, light gray, moist
CLAYEY SILT (1.0'-4.0') ML
Gray, moist, trace organics, 
cohesive, soft, low plasticity, very 
strong odor

SILTY CLAY (4.0'-12.0') CL
Gray, moist, cohesive, stiff, 
medium to high plasticity, slight 
odor

SILTY SAND (12.0'-13.0') SM
Gray, very moist, fine grained, 
very soft, very strong odor
SILT (13.0'-13.5') ML
Dark gray, wet, cohesive, soft, 
petroleum sheen
SILTY CLAY (13.5'-22.0') CL
Gray, moist, brown mottles
Very soft at 16.0'

Some fine sand at 8.0'

 NA  NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
46.0'

Geology 
shown is from 
adjacent boring
RW-4.

RW-4A

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 3
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RW-4ARW-4A 15-03095.13-001 Hartford Working Group

SANDY SILT (22.0'-23.5') ML
Gray, wet, fine grained, cohesive, 
very soft, strong odor, petroleum 
sheen
CLAYEY SILT (23.5'-24.5') ML
Gray, moist, cohesive, low 
plasticity, some odor
SILTY SAND (24.5'-28.0') SM
Gray, moist, fine grained, well 
sorted, cohesive, no plasticity, 
strong odor

SILTY CLAY (28.0'-34.0') CL
Gray, moist, cohesive, stiff, 
medium plasticity

SAND (34.0'-46.0') SP
Gray, wet, fine to medium 
grained, well sorted, loose, strong 
odor

Wood at 33.5'
Very soft and wet at 34.0'

 NA  NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
46.0'

Geology 
shown is from 
adjacent boring
RW-4.

RW-4A

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 3

SAMPLES PID
D

EP
TH

 

22

8

24

10

26

12

28

30

32

34

36

38

40

DESCRIPTION

G
R

A
PH

IC
 

W
EL

L 

N
U

M
B

ER

R
EC

O
VE

R
Y

M
ET

H
O

D

M
O

IS
TU

R
E

B
LO

W
 C

N
T 

(6
")

SC
A

N

H
EA

D
SP

A
C

E

REMARKS



RW-4ARW-4A 15-03095.13-001 Hartford Working Group

End of Boring at 46.0'

   NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
46.0'

Geology 
shown is from 
adjacent boring
RW-4.

RW-4A

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 3 of 3
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15-03095.13-001RW-5 RW-5 Hartford Working Group

Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 19.0' to 44.0' bgs MMW

27.1 ft BGS PVC/0.020" 06/09/04

10" 1210

06/09/04

4"/PVC/19.0' NA 1510

FILL (0.0'-1.0')
Gravel, light gray, moist
SILTY CLAY (1.0'-11.0') CL
Dark brown, moist, trace coarse 
sand, soft, cohesive, medium 
plasticity

SANDY SILT (11.0'-12.0') ML
Light brown, saturated, fine to 
medium sand, well sorted, strong 
odor
SILTY CLAY (12.0'-13.0') CL
Brown with gray mottles, moist, 
trace coarse sand, stiff, medium 
plasticity
SILTY SAND (13.0'-14.0') SM
Light brown, saturated, fine sand, 
well sorted, strong odor
CLAYEY SILT (14.0'-18.0') ML
Gray, moist, mottled, very soft, 
high plasticity, strong odor

SANDY SILT (18.0'-24.0') ML
Gray, moist, well sorted, fine to 
medium grained, very strong odor
Saturated at 21.0'

Grades gray, stiff at 3.5'
Grades light brown with gray 
mottles at 4.5'

Grades very soft at 9.0'
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were obtained
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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RW-5RW-5 15-03095.13-001 Hartford Working Group

CLAY (24.0'-25.0') CL
Gray, moist, some silt, very high 
plasticity, very stiff
SILT (25.0'-25.5') ML
Gray, saturated, very well sorted, 
cohesive
CLAY (25.5'-29.0') CL
Gray, moist, some silt, very high 
plasticity, very stiff

SANDY CLAY (29.0'-31.0') CL
Gray, moist, stiff, strong 
petroleum odor 

SAND (31.0'-46.0') SP
Brown-gray, saturated, poorly 
sorted, fine to medium grained, 
strong petroleum odor

Grades with coarse sand at 38.0'
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RW-5RW-5 15-03095.13-001 Hartford Working Group

End of Boring at 46.0'
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15-03095.06-002MP-5D MP-5D Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791100.42N 2317147.05E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 17.35'- 27.35' D. Lamsma

NA PVC/0.01" 7/23/03

4" Flushmount 0830

430.09 430.34 7/23/03

1.0"/PVC/17.35' NA 0925

FILL  0.0'-0.3'
Gravel
FILL 0.3'-2.8'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  2.8'-4.3'
Brown, moist, with fine to medium 
sand

SILTY CLAY (CL)  4.3'-11.8'
Grey, moist, trace fine to medium 
sand

CLAYEY SILT (ML)  11.8'-14.2'
Brown, moist, some fine sand

SILTY CLAY (CL)  14.2'-16.4'
Brown, rust mottles, moist, trace 
fine sand

CLAYEY SILT (ML)  16.4'-18.1'
Grey, moist, with fine sand, 
petroleum-like odor

SILTY SAND (SM)  18.1'-24.4'
Grey, moist,  fine sand, 
petroleum-like odor

Grades brown with rust mottles 
and some fine to medium sand at 
9.1 feet
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BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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MP-5DMP-5D 15-03095.06-002 Premcor/Hartford, IL

SAND (SW)  24.4'-27.2'
Grey, saturated, fine to medium 
sand, some silt

SILTY SAND (SM)  27.2'-32.0'
Grey, saturated, fine sand

End of Boring at 32.0 feet
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15-03095.06-002MP-5S MP-5S Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791100.10N 2317144.96E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 5.0'-10.0' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 0950

429.83 430.34 7/23/03

1.0"/PVC/5.0' NA 1005

FILL  0.0'-0.3'
Gravel
FILL 0.3'-2.8'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  2.8'-4.3'
Brown, moist, with fine to medium 
sand

SILTY CLAY (CL)  4.3'-10.0'
Grey, moist, trace fine to medium 
sand

End of Boring at 10.0 feet
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MP-5S

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 1
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15-03095.06-002MP-6D MP-6D Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791088.92N 2317148.61E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 17.35'-27.35' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1035

430.13 430.26 7/23/03

1.0"/PVC/17.35' NA 1230

FILL  0.0'-0.2'
Gravel
FILL 0.2'-2.6'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  2.6'-4.1'
Brown, moist, with fine to medium 
sand
SILTY CLAY (CL)  4.1'-16.3'
Grey, moist, trace fine to medium 
sand

CLAYEY SILT (ML)  16.3'-17.4'
Brown, moist, trace fine sand

SILTY SAND (SM)  17.4'-23.6'
Grey, saturated,  fine sand, 
petroleum-like odor

Grades brown with rust mottles 
and some fine sand at 8.2 feet
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MP-6D

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2

SAMPLES PID
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MP-6DMP-6D 15-03095.06-002 Premcor/Hartford, IL

CLAYEY SILT (ML)  23.6'-24.2'
Brown, saturated, some fine 
sand, petroleum-like odor
SAND (SW)  24.2'-26.7'
Black, saturated, fine to medium 
sand, some silt, petroleum-like 
odor

SILTY SAND (SM)  26.7'-28.0'
Brown, saturated, fine sand, 
petroleum-like odor

Grades black with petroleum-like 
odor from 20.5 to 23.2 feet

End of Boring at 28.0 feet
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MP-6D

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 2
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15-03095.06-002MP-6S MP-6S Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791089.23N 2317146.81E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 5.0'-10.0' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1240

430.15 430.26 7/23/03

1.0"/PVC/5.0' NA 1250

FILL  0.0'-0.2'
Gravel
FILL 0.2'-2.6'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  2.6'-4.1'
Brown, moist, with fine to medium 
sand

SILTY CLAY (CL)  4.1'-10.0'
Grey, moist, trace fine to medium 
sand

Grades brown with rust mottles 
and some fine sand at 8.2 feet

End of Boring at 10.0 feet
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MP-6S

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 1
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15-03095.06-002MP-7D MP-7D Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791125.49N 2317140.61E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 16.65'-26.65' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1305

430.16 430.38 7/23/03

1.0"/PVC/16.65' NA 1410

FILL  0.0'-0.2'
Gravel
FILL 0.2'-2.4'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots
CLAYEY SILT (ML)  2.4'-4.2'
Brown, moist, with fine to medium 
sand

SILTY CLAY (CL)  4.2'-12.1'
Grey, moist, some fine to medium 
sand

CLAYEY SILT (ML)  12.1'-14.5'
Brown, moist, some fine sand, 
petroleum-like odor

SILTY CLAY (CL)  14.5'-17.9'
Brown, rust mottles, moist, trace 
fine sand, petroleum-like odor

SILTY SAND (SM)  17.9'-24.4'
Grey, saturated,  fine sand, 
petroleum-like odor

Grades brown with rust mottles 
and some fine  sand at 9.1 feet
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No PID 
readings due 
to dead battery

MP-7D

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-7DMP-7D 15-03095.06-002 Premcor/Hartford, IL

SAND (SW)  24.4'-26.8'
Black, saturated, fine to medium 
sand, some silt

SILTY SAND (SM)  26.8'-28'
Brown, saturated, fine sand, 
petroleum-like odor

End of Boring at 28.0 feet
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MP-7D

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 2
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15-03095.06-002MP-7S MP-7S Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791125.20N 2317138.83E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 5.0'-10.0' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1420

430.17 430.38 7/23/03

1.0"/PVC/5.0' NA 1435

FILL  0.0'-0.2'
Gravel
FILL 0.2'-2.4'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots
CLAYEY SILT (ML)  2.4'-4.2'
Brown, moist, with fine to medium 
sand

SILTY CLAY (CL)  4.2'-10.0'
Grey, moist, some fine to medium 
sand

Grades brown with rust mottles 
and some fine  sand at 9.1 feet

End of boring at 10.0 feet
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MP-7S

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 1
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15-03095.06-002MP-8D MP-8D Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791148.25N 2317127.74E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 17.35'-27.35' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1450

430.14 430.37 7/23/03

1.0"/PVC/17.35' NA 1555

FILL  0.0'-0.3'
Gravel
FILL 0.3'-3.8'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  3.8'-4.3'
Brown, moist, with fine to medium 
sand
SILTY CLAY (CL)  4.3'-15.4'
Grey, moist, trace fine sand

CLAYEY SILT (ML)  15.4'-16.0'
Brown, moist, some fine sand, 
petroleum-like odor
SILTY CLAY (CL)  16.0'-18.2'
Brown, rust mottles, moist, trace 
fine sand, petroleum-like odor
SILTY SAND (SM)  18.2'-26.3'
Grey, saturated,  fine sand, 
petroleum-like odor

Grades brown with rust mottles 
and some fine  sand at 9.3 feet
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No PID scans 
due to dead 
battery

MP-8D

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-8DMP-8D 15-03095.06-002 Premcor/Hartford, IL

CLAYEY SILT (ML)  26.3'-28'
Grey, saturated, with fine sand, 
petroleum-like odor

End of Boring at 28.0 feet
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MP-8D

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 2
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15-03095.06-002MP-8S MP-8S Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791147.46N 2317125.98E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 5.0'-10.0' KDC

NA PVC/0.01" 7/23/03

4" Flushmount 1615

430.20 430.37 7/23/03

1.0"/PVC/5.0' NA 1630

FILL  0.0'-0.3'
Gravel
FILL 0.3'-3.8'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  3.8'-4.3'
Brown, moist, with fine to medium 
sand
SILTY CLAY (CL)  4.3'-10.0'
Grey, moist, trace fine sand

Grades brown with rust mottles 
and some fine  sand at 9.3 feet

End of boring at 10.0 feet
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MP-8S

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 1
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15-03095.06-002MP-9D MP-9D Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791171.77N 2317120.70E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 17.6'-27.6' KDC

NA PVC/0.01" 7/24/03

4" Flushmount 0720

430.00 430.22 7/24/03

1.0"/PVC/17.6' NA 0820

FILL  0.0'-0.3'
Gravel
FILL 0.3'-3.2'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  3.2'-3.8'
Brown, moist, with fine to medium 
sand
SILTY CLAY (CL)  3.8'-15.5'
Grey, moist, trace fine sand

CLAYEY SILT (ML)  15.5'-16.2'
Brown, moist, some fine sand, 
petroleum-like odor
SILTY CLAY (CL)  16.2'-18.1'
Brown, rust mottles, moist, trace 
fine sand, petroleum-like odor
SILTY SAND (SM)  18.1'-20.6'
Grey, saturated,  fine sand, 
petroleum-like odor

Grades brown with rust mottles 
and some fine  sand at 9.6 feet

Petroleum-like odorstarts at 11.0 
feet
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MP-9D

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-9DMP-9D 15-03095.06-002 Premcor/Hartford, IL

CLAYEY SILT (ML)  20.6'-21.9'
Grey, saturated, with fine sand, 
petroleum-like odor

SILTY SAND (SM)  21.9'-27.8'
Grey, saturated, fine sand, 
petroleum-like odor

SILTY CLAY (CL)  27.8'-28'
Grey, saturated, with fine sand, 
petroleum-like odor

End of Boring at 28.0 feet
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MP-9D
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15-03095.06-002MP-9S MP-9S Premcor/Hartford, IL

VCB-1 Vicinity/E. Birch Street 791170.97N 2317119.01E

Roberts Environmental Drilling J. Crank D. Frieling

Geo Cat 642B Geoprobe 5.0'-10.0' KDC

NA PVC/0.01" 7/24/03

4" Flushmount 0655

430.05 430.22 7/24/03

1.0"/PVC/5.0' NA 0705

FILL  0.0'-0.3'
Gravel
FILL 0.3'-3.2'
Silty clay, moist, dusky, some fine 
to medium sand, trace roots

CLAYEY SILT (ML)  3.2'-3.8'
Brown, moist, with fine to medium 
sand
SILTY CLAY (CL)  3.8'-10.0'
Grey, moist, trace fine sand

Grades brown with rust mottles 
and some fine  sand at 9.6 feet

End of Boring at 10.0 feet
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MP-9S

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 1
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15-03095.13-001MP-25 MP-25 Hartford Working Group

Hartford, Illinois

MRK J. Brown J. Campbell

Simco 2800/HSA 13.8'-28.8' bgs MMW

25.8 ft BGS PVC/0.010" 06/14/04

8" 1115

06/14/04

1"/PVC/13.8' NA 1145

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-6.0') CL
Brown, moist, trace organics, high 
plasticity
Grades stiff at 3.0'

CLAYEY SILT (6.0'-10.0') ML
Brown, mottled, moist, some fine 
sand, very soft, cohesive

SILT (10.0'-11.0') ML
Brown, wet,some fine 
sand,cohesive, mottled, well 
sorted
CLAYEY SILT (11.0'-13.5') ML
Bown, moist, very soft, mottled, 
cohesive

SILT (13.5'-14.5') ML
Gray, wet, mottled, some fine 
sand, well sorted, cohesive
CLAYEY SILT (14.5'-18.0') ML
Gray, moist, mottled, soft, very 
strong odor

SILT (18.0'-21.0') ML
Gray, moist, some fine sand, very 
well sorted, cohesive, very strong 
odor

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.0'

Geology 
shown is from 
boring 
HMW-34.

MP-25

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-25MP-25 15-03095.13-001 Hartford Working Group

SAND (21.0'-22.0') SP
Gray, saturated, fine grained, 
some silt, loose, sheen
CLAYEY SILT (22.0'-25.0') ML
Gray, wet, cohesive, mottled

CLAY (25.0'-26.5') CL
Gray, moist, very stiff, high 
plasticity, fat

SILT (26.5'-27.0') ML
Gray, wet, soft, cohesive, very 
well sorted, some fine sand
CLAY (27.0'-29.0') CL
Gray, moist, very stiff, high 
plasticity, fat

End of Boring at 29.0'

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.0'

Geology 
shown is from 
boring 
HMW-34.

MP-25
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15-03095.13-001MP-26 MP-26 Hartford Working Group

Hartford, Illinois

MRK J. Brown J. Campbell

Simco 2800/HSA 13.8'-28.8' bgs MMW

24.6 ft BGS PVC/0.010" 06/14/04

8" 1330

06/14/04

1"/PVC/13.8' NA 1445

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-7.5') CL
Brown, moist, trace organics, soft, 
medium plasticity, cohesive
Grades stiff at 4.5'

CLAYEY SILT (7.5'-10.0') ML
Light brown, moist, mottled, soft, 
low plasticity, cohesive

SILT (10.0'-11.5') ML
Brown, wet,some clay, very well 
sorted, cohesive

CLAYEY SILT (11.5'-12.5') ML
Gray, wet, low plasticity, 
cohesive, soft
SILT (12.5'-14.5') ML
Gray, saturated, very well sorted, 
some fine sand, strong odor

CLAYEY SILT (14.5'-19.0') ML
Brown, moist, mottled, soft, 
cohesive, low plasticity, slight 
odor

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.0'

Geology 
shown is from 
boring 
HMW-35.

MP-26

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-26MP-26 15-03095.13-001 Hartford Working Group

SILT (19.0'-20.0') ML
Gray, moist, some fine sand, very 
strong odor
CLAYEY SILT (20.0'-21.0') ML
Gray, moist, cohesive, low 
plasticity, soft
SAND (21.0'-22.5') SP
Gray, saturated, fine grained, 
some silt, loose

SILTY CLAY (22.5'-27.3') CL
Gray, moist, mottled, stiff, 
medium plasticity

3-inch silt seam, saturated at 
24.5'

3-inch silt seam, saturated at 
27.0'

CLAY (27.3'-29.0') CL
Gray, moist, very stiff, high 
plasticity, fat
3-inch sand seam, medium 
grained, moist at 28.5'

End of Boring at 29.0'

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.0'

Geology 
shown is from 
boring 
HMW-35.

MP-26
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15-03095.13-001MP-27 MP-27 Hartford Working Group

Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 14.3'-29.3' bgs MMW

25.6 ft BGS PVC/0.010" 06/15/04

8" 0745

06/15/04

1"/PVC/14.3' NA 0945

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-7.0') CL
Brown, moist, trace coarse sand, 
trace organics, stiff, high plasticity

CLAYEY SILT (7.0'-9.5') ML
Light brown, moist, mottled,very 
soft, low plasticity

SANDY SILT (9.5'-12.0') ML
Light brown, moist, mottled, 
slightly cohesive

Saturated at 11.5'

CLAYEY SILT (12.0'-13.0') ML
Gray, moist, very soft, low 
plasticity, cohesive
SILT (13.0'-16.0') ML
Gray, saturated, slightly cohesive, 
very strong odor

Grades clay at 14.0'

SILTY CLAY (16.0'-19.0') CL
Gray with brown mottles, moist, 
soft, cohesive,medium plasticity 

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.5'

Geology 
shown is from 
boring 
HMW-36.

MP-27

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-27MP-27 15-03095.13-001 Hartford Working Group

SILT (19.0'-22.5') ML
Gray, moist, trace clay, some fine 
sand, very soft, cohesive, 

Saturated, very strong odor at 
22.0'

SILTY CLAY (22.5'-29.5') CL
Gray with brown mottles, moist, 
medium plasticity, soft

Silt seam, saturated at 27.5'

Grades more clay, stiff, high 
plasticity at 29.0'

End of Boring at 29.5'

   NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.5'

Geology 
shown is from 
boring 
HMW-36.

MP-27

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 2

SAMPLES PID
D

EP
TH

 

21

723

9

25

11

27

29

31

33

35

37

DESCRIPTION

G
R

A
PH

IC
 

W
EL

L 

N
U

M
B

ER

R
EC

O
VE

R
Y

M
ET

H
O

D

M
O

IS
TU

R
E

B
LO

W
 C

N
T 

(6
")

SC
A

N

H
EA

D
SP

A
C

E

REMARKS



15-03095.13-001MP-28 MP-28 Hartford Working Group

Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 14.3'-29.3' bgs MMW

16.9 ft BGS PVC/0.010" 06/14/04

8" 1455

06/14/04

1"/PVC/14.3' NA 1645

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-9.0') CL
Dark brown, moist, trace 
organics, low plasticity, soft, 
cohesive

CLAYEY SILT (9.0'-12.5') ML
Light brown, moist, mottled,very 
soft, low plasticity

SILT (12.5'-14.0') ML
Gray, saturated, very well sorted, 
trace clay

SILTY CLAY (14.0'-18.5') CL
Gray, moist, soft, medium 
plasticity, very strong odor 

Grades light brown mottled, soft, 
high plasticity at 5.5'

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.5'

Geology 
shown is from 
boring 
HMW-37.

MP-28

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 2
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MP-28MP-28 15-03095.13-001 Hartford Working Group

CLAYEY SILT (18.5'-26.0') ML
Gray,wet, very soft, low plasticity

Saturated silt seam at 22.0'

Saturated silt seam at 23.5'

CLAY (26.0'-29.5') CL
Gray, moist, stiff, high plasticity

End of Boring at 29.5'

    NA  NA  NA  NA  NA  NA 

Blind drill 0 to 
29.5'

Geology 
shown is from 
boring 
HMW-37.

MP-28

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:

Boring/Well No.:Page: 2 of 2
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15-03095.13-001HMW-30 HMW-30 Hartford Working Group

10ft SW of RW-4 791163.75N, 2317094.86E

Phillips Environmental Services J. Bignall J. Campbell

Hollow Stem Auger 23.5' to 43.5' bgs MMW

NA PVC/0.010" 3/16/04

8.25" Flushmount 1130

430.07 MSL 430.38 MSL 3/16/04

2"/PVC/23.2' Double Whale Pump 1600

FILL (0.0'-0.5')
Gravel, gray, loose
CLAYEY SILT (0.5'-4.0') ML
Gray, moist, cohesive, very soft, 
low  plasticity, very strong odor

SILTY CLAY (4.0'-12.5') CL
Gray, moist, brown mottles, 
cohesive, very stiff,  high 
plasticity, low  odor

SILT (12.5'-13.5') ML
Dark gray, moist, trace clay, very 
soft, cohesive, very strong odor
SILTY CLAY (13.5'-15.5') CL
Gray, moist, brown mottles, 
cohesive, very stiff,  high 
plasticity, low  odor
SILT (15.5'-16.0') ML
Gray, very moist,  cohesive, very 
soft
CLAYEY SILT (16.0'-24.0') ML
Gray, moist, cohesive, very soft, 
strong odor

Softer at 10.0'

Grades to gray green at 20.0'
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HMW-30

PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):

Boring/Well No.:Page: 1 of 3
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HMW-30HMW-30 15-03095.13-001 Hartford Working Group

SILTY CLAY (24.0'-31.5') CL
Gray, moist, cohesive, stiff, trace 
coarse sand

SAND (31.5'-38.0') SP
Gray, wet, medium grained, well 
sorted, loose, very strong odor, 
petroleum sheen

NO RECOVERY (38.0'-44.0')

3-Inch sand seam, fine grained, 
moist at 28.0'

Wood at 31.0'

Some silt at 34.0'
Various small clay lenses at 36.0'
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HMW-30

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:
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HMW-30HMW-30 15-03095.13-001 Hartford Working Group

SAND (44.0'-45.5') SP
Gray, wet, medium grained, well 
sorted, loose, very strong odor, 
petroleum sheen

End of Boring at 45.5'
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HMW-30

WELL NO:BORING NO: PROJECT NO: PROJECT NAME:
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15-03095.13-001HMW-31 HMW-31 Hartford Working Group

20ft SW of RW-4 791156.20 N, 2317101.18 E

Phillips Environmental Services J. Bignall J. Campbell

Hollow Stem Auger 23.4' to 43.4' bgs MMW

NA PVC/0.010" 3/18/04

8.25" Flushmount 945

430.09' MSL 430.50' MSL 3/18/04

2"/PVC/23.0' Double Whale pump 1345

FILL (0.0'-0.5')
Gravel, light gray, moist
SILTY CLAY (0.5'-2.0') CL
Dark brown, moist, trace 
organics, cohesive, soft, low 
plasticity, low  odor
CLAYEY SILT (2.0'-4.0') ML
Gray, moist, cohesive, very soft, 
strong odor
SILTY CLAY (4.0'-8.5') CL
Gray, moist, brown mottles, stiff, 
high plasticity, low  odor

SILTY SAND (8.5'-10.5') SM
Black, moist, fine to medium 
grained, cohesive, very strong 
odor

CLAYEY SILT (10.5'-14.0') ML
Gray, moist, cohesive, brown 
mottles, very soft, low  plasticity

SILTY CLAY (14.0'-19.5') CL
Light gray, moist, cohesive, soft, 
medium plasticity

More silt from 17.0' to 18.0'
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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CLAYEY SILT (19.5'-23.5') ML
Light gray, moist, fine grained, 
cohesive, very soft, odor

SAND (23.5'-24.5') SP
Gray, moist, fine grained, loose

SILTY CLAY (24.5'-25.0') CL
Gray, moist, brown mottles, 
cohesive, stiff, strong odor
SILTY SAND (25.0'-28.0') SM
Gray, moist, fine to medium 
grained, cohesive

CLAYEY SILT (28.0'-29.0') ML
Gray, wet, brown mottles, 
cohesive, very soft
SILTY CLAY (29.0'-33.5') CL
Gray, moist, brown mottles, very 
stiff, high plasticity

CLAYEY SAND (33.5'-34.0') SC
Gray, wet, fine grained, cohesive, 
petroleum sheen, strong odor
NO RECOVERY (34.0'-38.0')

SAND (38.0'-44.0') SP
Gray, wet, medium grained, well 
sorted, loose, strong odor

Wet, petroleum sheen at 28.0'

Wood at 31.0' 
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End of Boring at 44.0'
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35ft SW of RW-4 791144.47 N, 2317110.94 E

Phillips Environmental Services J. Bignall J. Campbell

Hollow Stem Auger 22.5 to 42.5' bgs MMW

NA PVC/0.010" 3/18/04

8.25" Flushmount 1450

430.01' MSL 430.38' MSL 3/19/04

2"/PVC/22.1' Double Whale pump 930

FILL (0.0'-0.5')
Gravel, light gray, moist
SILTY CLAY (0.5'-13.5') CL
Dark gray, moist, cohesive, stiff, 
high plasticity, very low  odor

CLAYEY SILT (13.5'-20.0') ML
Gray, moist, cohesive, some fine 
sand, soft, very low plasticity, 
strong odor

Soft at 11.0'
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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SILTY SAND (20.0'-24.0') SM
Gray, moist, fine grained, very 
soft, cohesive, odor

SAND (24.0'-30.0') SP
Gray, moist, fine grained, loose, 
very well sorted

CLAYEY SILT (30.0'-32.0') ML
Gray, moist, cohesive, soft, odor

SILTY CLAY (32.0'-33.0') CL
Gray,wet, cohesive, stiff, low  
plasticity
SAND (33.0'-34.0') SP
Gray, wet, medium grained, 
loose, very well sorted
NO RECOVERY (34.0'-38.0')

SAND (38.0'-44.0') SW
Black, wet, fine to coarse 
grained, poorly sorted, loose, 
strong odor, petroleum sheen

Wet from 29.0'-30.0'

Wood at 31.0' 
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End of Boring at 44.0'
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55ft SW of RW-4 791129.92 N, 2317123.08 E

Phillips Environmental Services J. Bignall J. Campbell

Hollow Stem Auger 23.5' to 43.4' bgs MMW

NA PVC/0.010" 3/19/04

8.25" Flushmount 1015

430.13' MSL 430.54' MSL 3/19/04

2"/PVC/23.0' Double Whale pump 1410

FILL (0.0'-0.5')
Gravel, light gray, moist
SILTY CLAY (0.5'-17.0') CL
Dark brown, moist, cohesive, stiff, 
low plasticity, low  odor, trace 
organics

SILTY SAND (17.0'-20.0') SM
Gray green, moist, fine grained, 
cohesive, very soft

Grades soft at 10.0'

Grades to gray green at 14.0' 
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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SAND (20.0'-21.5') SP
Gray green, moist, fine grained, 
loose, very well sorted

SILTY SAND (21.5'-23.0') SM
Gray green, moist, fine grained, 
trace clay, cohesive

SAND (23.0'-25.5') SP
Dark gray, wet, fine grained, 
loose, very well sorted, low odor

SILTY SAND (25.5'-28.5') SM
Dark gray, wet, fine grained, 
cohesive, low odor

CLAY (28.5'-32.5') CL
Gray, moist, cohesive, some silt, 
very stiff, high plasticity

SAND (32.5'-34.0') SP
Brown, wet, medium grained, 
very well sorted, loose, strong 
odor
NO RECOVERY (34.0'-38.0')

SAND (38.0'-44.0') SW
Light gray, wet, fine to coarse 
grained, poorly sorted, loose

Wood at 31.0'

Clayey silt lense at 40.0'
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End of Boring at 44.0'
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Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 18.9'-43.9' bgs MMW

30.2 ft BGS PVC/0.010" 06/11/04

8" 1100

06/11/04

2"/PVC/19.0' NA 1600

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-6.0') CL
Brown, moist, trace organics, high 
plasticity
Grades stiff at 3.0'

CLAYEY SILT (6.0'-10.0') ML
Brown, mottled, moist, some fine 
sand, very soft, cohesive

SILT (10.0'-11.0') ML
Brown, wet,some fine 
sand,cohesive, mottled, well 
sorted
CLAYEY SILT (11.0'-13.5') ML
Bown, moist, very soft, mottled, 
cohesive

SILT (13.5'-14.5') ML
Gray, wet, mottled, some fine 
sand, well sorted, cohesive
CLAYEY SILT (14.5'-18.0') ML
Gray, moist, mottled, soft, very 
strong odor

SILT (18.0'-21.0') ML
Gray, moist, some fine sand, very 
well sorted, cohesive, very strong 
odor
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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SAMPLES PID

D
EP

TH
 

0 0
ft  m

2

2

4

4

6

6

8

10

12

14

16

18

20

DESCRIPTION

G
R

A
PH

IC
 

W
EL

L 

N
U

M
B

ER

R
EC

O
VE

R
Y

M
ET

H
O

D

M
O

IS
TU

R
E

B
LO

W
 C

N
T 

(6
")

SC
A

N

H
EA

D
SP

A
C

E

REMARKS



HMW-34HMW-34 15-03095.13-001 Hartford Working Group

SAND (21.0'-22.0') SP
Gray, saturated, fine grained, 
some silt, loose, sheen
CLAYEY SILT (22.0'-25.0') ML
Gray, wet, cohesive, mottled

CLAY (25.0'-26.5') CL
Gray, moist, very stiff, high 
plasticity, fat

SILT (26.5'-27.0') ML
Gray, wet, soft, cohesive, very 
well sorted, some fine sand
CLAY (27.0'-30.0') CL
Gray, moist, very stiff, high 
plasticity, fat

SAND (30.0'-46.0') SP
Gray, wet, fine to medium 
grained, well sorted, loose, strong 
odor

Grades with coarse sand, fine 
gravel at 39.0'
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End of Boring at 46.0'
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Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 18.5'-43.5' bgs MMW

26.6 ft BGS PVC/0.010" 06/12/04

8" 0845

06/12/04

2"/PVC/18.5' NA 1700

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-7.5') CL
Brown, moist, trace organics, soft, 
medium plasticity, cohesive
Grades stiff at 4.5'

CLAYEY SILT (7.5'-10.0') ML
Light brown, moist, mottled, soft, 
low plasticity, cohesive

SILT (10.0'-11.5') ML
Brown, wet,some clay, very well 
sorted, cohesive

CLAYEY SILT (11.5'-12.5') ML
Gray, wet, low plasticity, 
cohesive, soft
SILT (12.5'-14.5') ML
Gray, saturated, very well sorted, 
some fine sand, strong odor

CLAYEY SILT (14.5'-19.0') ML
Brown, moist, mottled, soft, 
cohesive, low plasticity, slight 
odor
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PROJECT NO:BORING NO: WELL NO: PROJECT NAME:

BORING LOCATION: COORDINATES:

DRILLING CO: DRILLER: LOGGED BY:

DRILLING EQUIP: SCREEN INTERVAL: CHECKED BY:

STATIC WATER LEVEL: SCREEN MTL/SLOT: START DATE:

BOREHOLE DIA: STICKUP: START TIME (hours):

TOP of CASING ELEVATION: G.S. ELEVATION: FINISH DATE:

RISER DIA/MTL/LGTH: DEV. METHODS: FINISH TIME (hours):
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SILT (19.0'-20.0') ML
Gray, moist, some fine sand, very 
strong odor
CLAYEY SILT (20.0'-21.0') ML
Gray, moist, cohesive, low 
plasticity, soft
SAND (21.0'-22.5') SP
Gray, saturated, fine grained, 
some silt, loose

SILTY CLAY (22.5'-27.3') CL
Gray, moist, mottled, stiff, 
medium plasticity

3-inch silt seam, saturated at 
24.5'

3-inch silt seam, saturated at 
27.0'

CLAY (27.3'-30.0') CL
Gray, moist, very stiff, high 
plasticity, fat
3-inch sand seam, medium 
grained, moist at 28.5'

SAND (30.0'-46.0') SP
Gray, saturated, fine to medium 
grained, well sorted, loose, strong 
odor
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Grades with coarse sand, fine 
gravel at 39.0'

End of Boring at 46.0'
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15-03095.13-001HMW-36 HMW-36 Hartford Working Group

Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 19.2'-44.2' bgs MMW

26.7 ft BGS PVC/0.010" 06/13/04

8" 0840

06/13/04

2"/PVC/19.2' NA 1405

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-7.0') CL
Brown, moist, trace coarse sand, 
trace organics, stiff, high plasticity

CLAYEY SILT (7.0'-9.5') ML
Light brown, moist, mottled,very 
soft, low plasticity

SANDY SILT (9.5'-12.0') ML
Light brown, moist, mottled, 
slightly cohesive

Saturated at 11.5'

CLAYEY SILT (12.0'-13.0') ML
Gray, moist, very soft, low 
plasticity, cohesive
SILT (13.0'-16.0') ML
Gray, saturated, slightly cohesive, 
very strong odor

Grades clay at 14.0'

SILTY CLAY (16.0'-19.0') CL
Gray with brown mottles, moist, 
soft, cohesive,medium plasticity 
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SILT (19.0'-22.5') ML
Gray, moist, trace clay, some fine 
sand, very soft, cohesive, 

Saturated, very strong odor at 
22.0'

SILTY CLAY (22.5'-30.5') CL
Gray with brown mottles, moist, 
medium plasticity, soft

Silt seam, saturated at 27.5'

Grades more clay, stiff, high 
plasticity at 29.0'

SAND (30.5'-46.0') SP
Gray, saturated, fine to medium 
grained, well sorted, loose, very 
strong odor
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Grades with coarse sand, fine 
gravel at 39.0'

End of Boring at 46.0'
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Hartford, Illinois

Phillips Environmental Services J. Bignall J. Campbell

CME-75/HSA 19.0'-44.0' bgs MMW

26.4 ft BGS PVC/0.010" 06/14/04

8" 0745

06/14/04

2"/PVC/19.0' NA 1430

FILL (0.0'-1.0')
Grass underlain by topsoil
SILTY CLAY (1.0'-9.0') CL
Dark brown, moist, trace 
organics, low plasticity, soft, 
cohesive

CLAYEY SILT (9.0'-12.5') ML
Light brown, moist, mottled,very 
soft, low plasticity

SILT (12.5'-14.0') ML
Gray, saturated, very well sorted, 
trace clay

SILTY CLAY (14.0'-18.5') CL
Gray, moist, soft, medium 
plasticity, very strong odor 

Grades light brown mottled, soft, 
high plasticity at 5.5'
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CLAYEY SILT (18.5'-26.0') ML
Gray,wet, very soft, low plasticity

Saturated silt seam at 22.0'

Saturated silt seam at 23.5'

CLAY (26.0'-30.0') CL
Gray, moist, stiff, high plasticity

SAND (30.0'-46.0') SP
Gray, saturated, fine to medium 
grained, loose, very strong odor
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Grades with coarse sand, fine 
gravel at 40.0'

End of Boring at 46.0'
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